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(54) APPARATUS FOR PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT 
(57)Abstract: 

PURPOSE: To produce a liquid crystal display element 
having a good display grade free from the defects of 
oriented film by preventing the destruction of the oriented 
film by static electricity during a rubbing treatment stage. 
CONSTITUTION: A rubber mat 4 formed by finely cutting 
anticharge dielectric fibers and mixing these fibers with a 
rubber member is directly wound around the cylindrical 
part of a metallic revolving drum 2, and a rubbing cloth is 
wound thereon. This revolving drum 2 is rotated at a 
prescribed speed in the arrow B direction by revolving 
shafts 3a, 3b and a glass subsrate 7 to be subjected to a 
rubbing treatment is placed on a moving stage 6 and is 
horizontally moved in this state in the arrow A direction, 
by there the oriented film is rubbed while rubbing cloth 5 

rubs the oriented film in the specified direction. The rubbing cloth 5 in rubbing is positively 
electrostatically charged by friction of the oriented film of the glass substrate 7 and the 
rubbing cloth 5. The negative charges of the opposite polarity are generated in an equal 
quantity in the rubber mat 4 mixed with the anticharge dielectric fibers under the rubbing cloth 
5 to neutralize the charges of the rubbing cloth 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display element manufacturing 
installation which performs rubbing processing of the orientation film prepared in a liquid crystal cell in 
detail about a liquid crystal display element manufacturing installation. 
[0002] 

[Description of the Prior Art] There is rubbing equipment which carries out rubbing processing of the 
orientation film currently formed on the transparent substrate front face of a liquid crystal cell at the 
liquid crystal display element manufacturing installation which manufactures a liquid crystal display 
element (LCDiLiquid Crystal Display). 

[0003] When carrying out orientation processing of the orientation film of a liquid crystal display 
element, by liquid crystal material and the display mode, each art of level orientation processing, 
perpendicular orientation processing, and inclination orientation processing is chosen suitably, or two or 
more kinds of arts are put together. 

[0004] A liquid crystal molecule can only carry out orientation in parallel to a substrate, and a liquid 
crystal molecule cannot be made to arrange in the predetermined direction only by applying an 
orientation agent on a substrate in the level orientation processing of the above-mentioned arts. For this 
reason, rubbing of the front face of an orientation film is carried out in the fixed direction, and rubbing 
down stream processing which makes a hquid crystal molecule arrange so that the direction of a 
molecule major axis may meet in the direction of rubbing is needed. 

[0005] This rubbing processing grinds the front face of orientation films, such as polyimide resin, in the 
fixed direction using rubbing cloths, such as gauze, felt, rubber, and a brush. The liquid crystal molecule 
near the orientation film arranges after such rubbing processing along the direction of rubbing by 
pouring a pneumatic liquid crystal into a liquid crystal cell. 
[0006] 

[Problem(s) to be Solved by the Invention] If it was in such a conventional liquid crystal display element 
manufacturing installation, when rubbing processing was carried out, the orientation film front face on 
the glass substrate which put the rubbing cloth on the move table in the state where it twisted around the 
metallic rotating drum directly was ground. Thereby, usually, the orientation film on a substrate is 
charged in negative, and a rubbing cloth is just charged. And although the charge changes with kinds of 
the intensity and the rubbing cloth to grind, it becomes Number Kv - about 10 Kvs of numbers. For this 
reason, if a rotating drum rotates one time and approaches an orientation film again, as for the electrified 
rubbing cloth, atmospheric discharge (spark) may be caused, and it may be struck by lightning on an 
orientation film. By the thunderbolt generated on this orientation film, an orientation film may be 
destroyed and several micrometers pore may be formed. And in the portion in which this orientation 
film was destroyed, there is a problem that the poor orientation of a liquid crystal molecule occurs and 
display defects, such as display nonuniformity, occur. 

[0007] Moreover, in a rubbing process, since the move table which carries and conveys a substrate 
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moves one by one and rubbing processing is performed from an end face, the potential difference anses 
in the ground portion and the portion which is not yet ground. Consequently, electric discharge may 
occur between transparent electrodes with little electric resistance. In this electnc discharge as well as 
the above,- the orientation film on an electrode is generated by the poor orientation of hquid crystal m 
response to denaturation. , i ■ * *u 

[00081 this invention is made in view of the above-mentioned technical problem, prevents tne 
orientation film destruction by static electricity in rubbing down stream processing in the manufacturing 
process of a liquid crystal display element, does not have the poor orientation film of liquid ciystal, and 
aims at offering the liquid crystal display element manufacturing installation which can manufacture the 
good liquid crystal display element of display grace. 

rMemls for Solving the Problem] Invention according to claim 1 is a liquid crystal display element 
manufacturing installation which grinds a rubbing cloth for the orientation film which regulates the 
direction of orientation of the molecule of the liquid crystal with which it filled up m the liquid crystal 
cell, and performs rubbing processing, and attains the above-mentioned purpose by having prepared 
anti-charge dielectric fiber in the inside of the aforementioned rubbing cloth, or its near. 
rOOl.O] invention according to claim 2 ~ the aforementioned anti-charge dielectric fiber - mat-like 
rubber - a member ~ it is mixed inside and the above-mentioned purpose is attained by covering the 
bottom ofthe aforementioned rubbing cloth ■ u 

[001 i] Invention according to claim 3 attains the above-mentioned purpose by weaving the 
aforementioned anti-charge dielectric fiber into the base-fabric section of the aforementioned rubbing 

[0012] The aforementioned rubbing cloth is formed on the peripheral surface of a metallic rotating 
drum, and invention according to claim 4 attains tiie above-mentioned purpose by rotatmg this rotating 
drum'and grinding the aforementioned orientation film in tiie fixed direction. 

[Function] In invention according to claim 1, anti-charge dielectiic fiber is prepared in the inside of tiie 
rubbing cloth which grinds an orientation film and performs rubbing processing, or its near. 
[0014] This anti-charge dielectric fiber is equipped with the property tiiat induction ofthe charge of 
reversed polarity is carried out to tiie charge by tiie charge which exists in near. Therefore, the charge of 
the rubbing cloth generated for anti-charge dielectiic fiber is reversed polarity, since it is neuti^dized by 
tiie equivalent charge and a bird clapper does not have greatly the potential difference between a rubbing 
. cloth and the orientation film on a substrate, electtic discharge does not occur, but tiie charge charged on 
tiie rubbing clotii can prevent an orientation film from discharge breakdown. 
[0015] invention according to claim 2 ~ anti-charge dielectiic fiber - mat-like rubber - a member ~ it 
is mixed in the interior and the bottom of a rubbing clotii is covered with tiie rubber member 
[0016] therefore, tiie rubber of tiie shape of a mat by which tiie bottom of a rubbing clotii was covered 
witii tiie charge charged on tiie rubbing cloth - a member - inner anti-charge dielectric fiber -- reversed 
polarity - it is ~ etc. - since the charge of an amountcis produced and it is electncally neutralized by 
tills, an orientation film can be prevented from discharge breakdown , u • ■ 

[0017] Anti-charge dielectiic fiber is woven into tiie base-fabric section of a rubbing clotii m invention 

according to clairti 3. • ^lu ru- 

[0018] Therefore, since are reversed polarity, tiie anti-charge dielecti-ic fiber woven into tiie base-tabnc 
section of a rubbing cloth is made to produce an equivalent charge and it is neutralized electrical y by 
tills the charge charged on the rubbing cloth can prevent an orientation fihn from discharge breakdown^ 
[0019] In invention according to claim 4, a rubbing cloth given in any to claims 1-3 tiiey are being sttack 
on a metallic rotating drum, and rotating the rotating drum, tiie orientation film apphed on tiie substrate 
is ground in the fixed direction, and orientation processing is performed. 

[0020] Therefore, since tiie rubbing clotii charged by the charge which carried out induction to anti- 
charge dielectric fiber is electrically neutralized while being able to perform rubbing processing 
efficientiy only by grinding an orientation film, rotating tiie rotating drum on which tiie rubbing clotii 
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was stuck in the direction of orientation, and the portion into which the rubbing ^loth^f ^^arged 
XtS^^ne time and touches an orientation film again, an orientation film can be protected firom 
discharge breakdown. 

fFxamolel Hereafter the example of this invention is explained with reference to a drawing. - 
Koriw na ^^^^^ drawings explaining the composition of one example of the mbbmg 

SiSfldTislMd crystal display element manufacturing installation of this mvention. 
[0023] First, composition is explained. 

r00241 Drawing 1 is the plan of rubbing equipment 1. r ^ 'j ik 

[0025] Sa^kel , rubbing equipment 1 consists of a rotating drum 2, the axes of rotation 3a and 3b, 
a rubber mat 4, a rubbing cloth 5, and a move stage 6. ..... j „ j 

r00261 wTth the above-mentioned rubbing equipment 1, the special rubber mat 4 is twisted around tiie 
Tc'^.^^MiZf.cc of the metal routing drum 2, and the rubbing cloth 5 for carrying out rubbing 

mbbe andts fabricated in the shape of a mat. The anti-charge dielectric fiber used by ths example is an 
SSe^ student thing about the charge of the electrified object, and the charge of reversed 
pS by bringing close to the front face of the object charged by flection etc., or making it contact. 
The ctoge 0^ 1 electrification object is neutralized by the charge generated for this anti-charge 
iSecMcW What is necessary is not to be limited to this and just to have the aWe^^^^^^^^ 
physical properties, although carried out as anti-charge dielectric fiber using SORUDION (east reg loop 
Shiga increase-of-production company make) which is destaticization fiber, for example 
[0028] Moreover, tiie napped gauze which is generally used, the felt, rubber, the brush, etc. can be 
suitablv used for the rubbing cloth 5 stuck on the above-mentioned rubber mat 4. _ _ 

pS] tSovc stage 6 is a substrate conveyance implement which moves horizontally ( ^mmgl the 
direction ofarrow A) where a glass substrate 7 is canied. i j.u^ 

tmZt IS A^ subst^ate which constitutes the liquid crystal cell of a liquid crystal display panel, and the 
l«h d clde which becomes a substrate front face from ITO Gndium Tin Oxideundnun st^c- 
STost etc. is formed in a predetermined pattern, application formation of the orientation film is 
caMed ou by the spin coat method etc. at a it top, a glass substrate 7 is put on the above-mentioned 
m^e stege 6^ and i? **** with the rotating rubbing cloth 5 - as - the - it is conveyed caudad and 

m03lTXxt^^^^ 

0032 SoTn n dLii^ , while the rubber mat 4 which cut anti-charge dielectoc fiber mmutely 
Krmked to the-^;^ is directly twisted around the body of the metaled rotatmg drum 2, 

B a p ed^te^ted^d by the axes of rotation 3a and 3b. The glass substrate 7 with which rubbing 
pro essfng is made if carried on the move stage 6, make horizontal displacement carry out in die 
dWon of arrow A it is made to **** on the rubbing cloth 5, and rubbing is performed. That is, the 
^^S^?or5 *h rot^^^^ in the direction of arrow B is rubbed one by one from the apical surface to 
S;Sellhig di^ction A of a glass substrate 7, and rubbing processing of the orientation fihn on a glass 

rOOWlL mS'^cS 5 by which rubbing processing was carried out as mentioned above is just 
charged for example by friction with the orientation film of a glass substrate 7, and tiie rubbing cloth 5. 
Jowev'f sl^^^^^ bottom of the rubbing cloth 5 is covered with the rubber mat 4 with which anti- 
charge dielectric fiber was mixed, negative charge with immediately opposite Polm^ ^mi.s out 
eauivalent generating at the contact surface of the rubbing cloth 5 and a rubber mat 4, and, as for the 
Eg equ^men^^^^ example, the charge charged on the rubbing cloth 5 ^s -utralized Thereby, 
™f the rubbing cloth 5 makes one revolution and approaches an orientation film again, since the 
^ential diffeVence between orientation films is small, electric discharge does not generate it between a 
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rubbing cloth and an orientation film. Moreover, since it is suppressed by the rubbing cloth that a charge 
is accumulated, electrification of an orientation film is also suppressed low. 

[0035] Thus, since a charge is neutralized by the anti-charge dielectric fiber prepared in the bottom of 
the rubbing cloth 5 and the rubbing cloth 5 of this example can suppress low electrification of the both 
sides of the rubbing cloth 5 and an orientation film by it even if it rubs it against an orientation film and 
it performs rubbing processing, it is lost, and can prevent discharge breakdown of the orientation film 
which considers electric discharge as a cause. [ not only of between the rubbing cloth 5 and an 
orientation film but the possibility of electric discharge between transparent electrodes Therefore, the 
good liquid crystal display element of the display quality with a faulty orientation film which is not can 
be manufactured. 

[0036] Moreover, you may be made to carry out rubbing processing with the rubbing equipment using 
the rubbing cloth which wove anti-charge dielectric fiber into mother fiber directly, and formed it in 
addition to the above-mentioned example. 

[0037] Drawing 2 is the cross section showing the composition of the rubbing cloth 5 of the liquid 
crystal display element manufacturing installation concerning other examples, and drawing 3 is the 
enlarged view of C portion of drawing 2 . 

[0038] As shown in drawing 2 , die rubbing cloth 5 consists of the base-fabric section 21 into which 
fiber was woven, and fiber hair 22 napped from the base-fabric section 21 . 
[0039] And usual fiber is woven for the anti-charge dielectric fiber which used above-mentioned 
SORUDION (tradename) etc. for the base-fabric section 21 of the rubbing cloth 5 like drawing 3 which 
expanded the C section shown in drawing 2 using the weft 32 using warp 3 1 . 

[0040] In this example, the feature is in the point that anti-charge dielectric fiber is woven into the fiber 
of the rubbing cloth 5 itself For this reason, when the rubbing cloth 5 is just charged by rubbing 
processing, the warp 3 1 of the anti-charge dielectric fiber woven in into fiber is immediately charged in 
negative, and a charge is neutralized in the rubbing cloth 5. 

[0041] Therefore, it becomes possible to prevent that electric discharge will not take place between the 
rubbing cloth under rubbing processing, and an orientation film, and between transparent electrodes, and 
discharge breakdown of the orientation film is carried out during rubbing processing by the liquid 
crystal display element manufacturing installation which wove in anti-charge dielectric fiber into this 
rubbing cloth, and the good liquid crystal display element of display quality can be manufactured. 
[0042] 

[Effect of the Invention] Since anti-charge dielectric fiber is prepared in the inside of the rubbing cloth 
which performs rubbing processing, or its near according to invention according to claim 1, the charge 
charged on the rubbing cloth is neutralized by the induction charge of anti-charge dielectric fiber, it 
becomes impossible for electric discharge to take place between a rubbing cloth and the orientation film 
on a substrate, and between transparent electrodes, an orientation film can be prevented from discharge 
breakdown, and the display grace of a liquid crystal display element can be kept good. 
[0043] according to invention according to claim 2 - anti-charge dielectric fiber ~ rubber - a member - 
a charge opposite to the charge charged on the rubbing cloth since the bottom of a rubbing cloth was 
covered with the rubber mat mixed inside ~ the anti-charge dielectric fiber of a rubber mat ~ equivalent 
student ****-- since it is neutralized electrically, an orientation film can be prevented firom discharge 
breakdown and display grace can be made good 

[0044] Since the charge produced on the orientation film on a substrate is also neutralized while the 
charge charged on the rubbing cloth is electrically neutralized by the induction charge of the anti-charge 
dielectric fiber woven into the base-fabric section of a rubbing cloth according to invention according to 
claim 3, since anti-charge dielectric fiber was woven into the base-fabric section of a rubbing cloth, an 
orientation film can be prevented from discharge breakdown and the display grace of a liquid crystal 
display element can be kept good. 

[0045] Since it is electrically neutralized by anti-charge dielectric fiber while according to invention 
according to claim 4 being able to perform rubbing processing efficiently and correctly and the rubbing 
cloth charged by rubbing processing rotates one time since the orientation film applied on the substrate 
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Sdown Of an Orientation film is prevented. 



[Translation done.] 
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